NASA Conference Publication 3225 


Transportable 
Applications 
Environment (TAE) 
Tenth Users’ Conference 


Edited by 
Chris Rouff 

NASA Goddard Space Flight Center 
Greenbelt, Maryland 

and 

Elfrieda Harris 
Arleen Yeager 
RMS Technologies, Inc. 
Lanham, Maryland 


Presentations from a conference sponsored by the 
NASA Goddard Space Flight Center 
and held at the Goddard Space Flight Center 
Greenbelt, Maryland 
June 14-17, 1993 


National Aeronautics 
and Space Administration 

Goddard Space Flight Center 

Greenbelt, Maryland 20771 



1993 



PREFACE 


Goddard Space Flight Center sponsored the Tenth TAE Users' Conference on 
June 14-17, 1993 held at Goddard. 

This document represents the proceedings of the Tenth TAE Users’ Conference. 

The presentations included in these proceedings were published as received from the 
authors with little modification and editing. 


iii 


PRECEDING ^AGE BLANK NOT FILMED 


\ \ jit i 




Message From the TAE Project Manager 


This was the first TAE conference that followed an informal workshop format with 
panel discussions, demonstrations, tutorials and working sessions. It provided a 
chance for all attendees to participate - and they did! The informal format worked 
extremely well and helped to create a very interactive environment. Attendees 
actively participated, and there was a good exchange of information and experiences 
between TAE users and developers. This feedback from many of you will help us plan 
future directions for TAE Plus. 

The Tenth TAE Conference is the last TAE Users’ Conference that Goddard Space 
Flight Center will coordinate. With the software being transferred into the private 
sector, all future user conferences will be managed by Century Computing, Inc., the 
commercial developers/distributors of TAE Plus. On this note, the conference offered 
a great opportunity for the TAE Project Office, the TAE Support Office and Century 
Computing to respond to TAE users’ questions, concerns and comments about the 
commercialization of TAE. Several of the presentations discussed more details about 
the transfer and described what will be available in TAE Version 5.3, the first com- 
mercial release. I think we all came away with a better imderstanding of what the 
technology transfer “means to me”. 

Many thanks to each amd everyone who participated in the conference. 

Chris Roufif 

TAE Project Manager 

NASA/Goddard 
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Using the ObjectCenter Environment 
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Data Manipulation in a 


hi^ 

19 


19 




a t3 

o ^ 

a 0 
fi ^ 

c 5 « 

«s I 

•ss 

01) o 

a >* 

’OJD C 

B ® 

C 8 

s ® 

^ 2 

§ 

CJ ® 

5 ^ 

P g * 

>^"2 5/3 

A c« 

fm ^ 

^ _rt -2 

,a 5 73 


- » 

|l 

ft'* 

&4 V 

^ § 

o> H 

CO 5 

0 > 

pfi .fi 

^ 'O 

c« ^ 
a A 
4) 

V u 

pfi u 

'M 4^ 

*e ^ 

g « 

o >% 

£ 5 

p2 ^ 

w . 

s » 

HH 'D 
4^ 4^ 

'2 « 

^ s 

"3 4> 

a ^ 

C4 • 

S '2 

4 > B O 

CQ ^ ,^2 
^ > B3 


0 •« 

9 li 

“ s 

4> O 

.a Pi, 

•u I 


B B 
rH rH 

o a 

9 S 

w B ^ 



d 

d 

pQ 

9 

u 



4 J 

-H 

0 


> 

9 



U 


■p 


9 

> 



0 

g 

■p 

> 

9 

9 



rH 

8 

d 

4 > 

Eh 

9 



H 


•Q 

-H 

*» 

Eh 



0 

•rl 

«8 

> 

9 

■P 



0 



A 

O 

¥ 



« 

pd 


1 

A 

O 




u 

B 

n 

1 

A 



a 

fli 

H 

•H 

9 

1 



0 

o 

d 

pd 

rH 

9 

•N 


-H 


o 


pQ 

rH 

^-S 

B 

V 

44 



a 

pQ 

B 

0 

o 

0 

■p 

II 



M 


9 


d 



Eh 

O 

■iH 

rH 

0 

pQ 

0 

9 

> 

9 

•3 

rH 

u 

B 

rH 

iH 

9 

H 


0 

d 


pQ 

!> 

-H 

pQ 

B 

U 

3 




> 

B 


O 

4i 

a 


d 



B 

9 

n 

•H 

> 


II 

B 

0 i 

Eh 

d 

XI 

9 

U 


01 

pQ 


-H 

.p 

■rl 

9 

U 


B 




> 

> 

9 

B 


U 

d 



rH 

> 


■p 

rH 

3 

s 

* 

« 

1 

.P 

9 

rH 


3 

9 

d 

8 

(D 

tn 

0 

0 

Hp 

rH 

3 

■P 

CQ 

A 

d 

4 J 

H 

pQ 

A 

•H 

A 

1 

3 r- 

9 

9 

2 



1 

u 


A 

» O 
.. O 
U H 
H H 

• 8 

9 

Ck 


M Eh 
O 


E< « « 

fli «i 0 

> > > 

O 4) O 

il « « 

Eh Eh Eh 


rt > 

H 


4 J cd 
■H A 





June 14, 1993 page 5 of 9 






TaePanelFile (cont) 



June 14, 1993 Page 7 of 9 




TaePanelFile (cont) 
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- >Deregister ( PemelFile ) 



Examples of TAE and C++ 
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Object Cloning 
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Object Cloning 


Object (Tae Item) Cloning 
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Object Cloning 






Objects Created At Run Time Through Cloning 



Object Cloning 
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Object Cloning 
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SYSTEM OVERVIEW 
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Perform database management functions 
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COASTAL SYSTEMS STATION 
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Exercise Situation Dispiay 
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COASTAL SYSTEMS STATION 

















EXERCISE SITUATION DISPLAY UPDATES 
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EXERCISE SITUATION DISPLAY UPDATES (cont.) 
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EXERCISE SITUATION DISPLAY UPDATES (cont.) 
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Loral AeroSys 
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Managing the Design of the User Interface 
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Managing the Design of the User Interface 
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Managing the Design of the User Interface 
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WHAT MAKES AN INTERFACE USABLE? 
Example THREE: Color 

IMPROVED: 


4/13/93 

XYZ SYSTEM 

3:30 pm 


Accounts 

Payable 





DUE 



NAME 

ACCT • 

DATE 

PAID 


Alberts, 

S. 123-45 

4/ }/93 

Ves 


Car^'on. 6 

i 418-44 

4/ 1/93 

No 


Fisher, 3 

334-01 

4/15/93 

No 


James. R 

214-91 

4/2B/93 

No 


Jones, P. 

967-23 

4/ 7/93 

Yes 


March, K, 

441-88 

4/12/93 

No 


ro scroll forward. 

Press DOWN To exit. 

Press 

CANCEL 

ro scroll back. 

Press UP 
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WHAT MAKES AN INTERFACE USABLE? 

Example FOUR: I/O 
SOUND AS OUTPUT 

**One can imagine how a single sound could be used to 
l^ve information about a file arriving in a message 
system. The Hie hits the mailbox, causing it to emit a 
characteristic sound. Because it is a large message, it 
makes a rather weighty sound. The crackle of paper 
indicates a text Hie • if it had been a compiled 
program, it would have clanged like metal. The sound 
comes l^m the left and is muffled: The mailbox must 
be in the window behind the one that is currently on 
the left side of the scmeen. And the echoes sound like 
a large empty room, so the load on the system must be 
fairly low. All this information horn one soundP 


WUHmi W. Gaver, "Auditory Icobs: Uaing Sound In CompuUr InlorfaoM" 
Human^Computer InUraction, 2, no. 2(19M), 127-177 
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Managing the Design of the User Interface 


WHY SHOULD YOU CARE? 


BREAKDOWN OF BENEFITS 


Deere— cd Training 

$ 

Deere— ed Errors 

71^ 

Increased Productivity 

23,058 

Decreased Late Design Chang— 

16,800 

TOTAL BENEFITS: 

$175,104 


nf) righi laas OAmrah J. A Aaamimtm 


WHY SHOULD YOU CARE? 


DERIVATION OF COSTS 


1. HF LAB SETUP 


Lab d— ign and equipment sd— tion: 160 hra • |35/Hr 

$5,600 

Carpenters and electricians; 80 hrs • $25/hr 

2,000 

Videocameraa, VCRs, one-way mirror 

12,400 

TOTAL: 

$20,000 

2. USER INTERVIEWS 


10 Interviewe— for 1 hour • $25/hr 

250 

Interviewer • $35/hr: 


16 hrs dm ignhig Interview 


10 hn conducting interviews 


28 hrs analyshig r— ults 

1,890 

8 Support stair# S hrs each • $15/hr 

225 

Videotap— 

60 

TOTAL: 

2,425 


affright 13ea DrimrmhJ.t 
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Managing the Design of the User Interface 


WHY SHOULD YOU CARE? 


DERIVATION OF COSTS 


5. STYLE GUIDE 


Author; 940 hrs • $3S/hr 
CommiUoe: 4 • 00 hra • $as/hr 

$A400 

MOO 

TOTAL: 

1^800 

0. PURCHASE OF UIM8 


Roviewlnf pMkof MK 100 hr* • OSSAir 
Coat of average package 

SAOO 

10,000 

TOTAL: 

18,000 


m 


theDe 


WHY SHOULD YOU CARE? 
DERIVATION OF COSTS 

7. intOTOTYPE CONSTRUCTION (doea not faMhiaedeelgB) 

Screen layottta: MhraO|S8/hr 
Screen tranaltiona: 00 hra • USAir 

IMOO 

MOO 

TOTAL: 

5A00 

0. PROTOTYPE CHANGE IN RESPONSE TO TESTING 

Screen lagrottta: 4hraO$98/hr 

140 

Screen tmnattioM: 4hraO$8S/hr 

140 

TOTAL: 

980 


Ifii 
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WHY SHOULD YOU CARE? 


DERIVATION OF BENEFITS 


1. DECREASED TRAINING 


IVpIcal 1 week Iratnlng eourae reduced by 25% or 10 hra 
250 uaera 
Hourly rale of $25 


250 uaera X 10 hra X $25 a $62,500 m /ira< year 


TOTAL: 

$62,500 

2. DECREASED ERRORS 


250 uaera 

U errora eliminated per uaer per day 
230 working daya per year 
2 mlnutea in recovery time per error 
Hourly rate of $25 


290 uaera X 1.5 errora X 230 daya X $0.633/error ■ $71,646per yeor 

TOTAL: 

71,646 


rnffrightma DJtmnkJ 
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WHY SHOULD YOU CARE? 

DERIVATION OF BENEFITS 

3. INCREASED PRODUCTIVITY 

250iuert 
60 AcreeBa per d«y 
230 d«)ra per year 

Proeeaainf time per acreeo reiiuced by 1 aecond 
Hourly rale of $& 

2SQ uaera X M acreaua X 230 daya X 1/3600 bra X $25 « $23,056 per year 
TOTAL; $23,956 

4. DECREASED LATE DESIGN CHANGES 

Changea made early eoet 1/4 of changea made after implemeBtaikm 
20 changea made early 
$ bra per ebaage 
Hourly rote of $39 

Early ehange eoat ■ 20 changea X 6 bra X $39 ■ 

Late change eoat ■ 4 X early change eoat ■ $22,400 

Savinga ■ late change eoat - early ehange coat • $16,800 m firat year 

TOTAL: 16,600 


•^r^feai DabtrmhJ. 
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WHY SHOULD YOU CARE? 


IC^CoininoTi questions about CBA of Human Factors function 

!■ tfane a lefUimaie bonent for ■ CBAT 
Yea 

Tfane te money. 

Ueer time can be expeneive. 

Companiea often want lo Increaee volume of aalea/aervice without 
increasing personnel. 


Will users actually take advantage of potential productivity gains? 
Yes. 

Studies show users realise bigger productivity gains on complex 
tasks than on simple ones. 

Organisations provide incentives for productivity. 

Personal and anecdotal experience suggest people make use of 
more powerful tools by being more productive. 

Why should development Incur the cost when users get the benefits? 
To meet overall business goals. 

Development should be driven by business goals. 


1 IWS J. Mmyhmm 4k Amm 
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WHO EI^SE IS DOING 1 17 


SOFTWARE VENDORS 

COMPUTER VENDORS 

Lotus 

2 

IBM 

150 

Apple Computer 

15 

DEC 

20 

Ashton-Tate 

1 

Wang 

12 

Microsoft 

3 

Xerox 

50 



Unis^ 

8 



Data General 

3 

FINANCIAL SERVICES 

Hewlett Packard 

15 



Bell Labs 

250 

Citibank 

20 

Symbolics 

2 

Aetna 

4 

Sun Microsystems 

7 

IDS Financial ServioesS 

NCR 

13 

The New England 

1 



Chemical Bank 

1 

CONTRACTORS 



BBN 

6 

OTHERS 


AIR 

8 



DRC 

6 

US West 

4 

GTE Labs 

5 

Eastman Kodak 

10 

GTE Data Services 

5 

Nynex 

2 

Mitre Corp. 

4 

CLDS Church 

8 

Boeing 

5 
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WIIAT HAS THEIR EXPERIENCE BEEN? 

(An Aerospace Contractor) 

CAD 

(A migor Computer Vendor) 

On-Line Help 

ay IBM 

Security 

HyDEC 

Disk Drive 

Hy (A Phone Company) 

Videotex 


mfyrigKt JflU J Umykmm « 




WHAT HAS THEIR EXPERIENCE BEEN? 

(An Aerospace Contractor): CAD 

A large aerospace contractor evaluated several 
CAD systems 

An identic^ task was performed by expert 
operators on each vendor's equipment 

Task was to input a complex 3D part, starting with 
engineering sketches 

RESULTS: 

Fastest system: 4 hours to complete task 
Slowest system: 8 hours 

The contractor purchased the fastest system 


J. UmykmB A 
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Managing the Design of the User Interface 
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Managing the Design of the User Interface 
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Managing the Design of the User Interface 
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Managing the Design of the User Interface 






HOW CAN YOU GET STARTED? 

Long Term Planning 

IC]^ Design a Human Factors methodology 

C?* Design a Human Factors organization 

K7 Recruit and hire Human Factors 

Engineers, train internal User Interface 
Designers 

Develop ^[>propriate Style Guides 

E^Develop/Ezpand a Usability Lab 

Expand the Human Factors function 
across the company 
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Technology Transfer 


Marti Szczur 

Goddard Space Flight Center 


PRECEDING PAGE BLANK NOT FILMED 
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PR£CED[.\sr 



TAE 10th Users Conference 
June 1993 


TAE 

l«h Ueere 
Conference 


TAE 

Yesterday, Today & Tomorrow 

Marti Szczur 

NASA/Goddard Space Flight Center 
Software and Automation Systems Branch 



Under Discussion 


TAE 

10th Ueere 
Conference 


•TAE Classic, the Prewindow Period 1980-1985 

• TAE Plus, the New Beginning, 1985-1988 

• TAE Plus Matures 1989-1992 

• TAE Plus Commercialization 1993 

• GSFC's Future Directions 


FAGC 


fJLMFD 
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REQUIREMENTS 

• multiuser, portable applications control executive 

• friendly environment for users 

• extensive information management support 

• standard set of executive services 

• extensibility to allow installation of new programs 
with e^s^ 

• VICAR compatible 
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1981 


TAE 

ItXh UMf» 
Conf«f*no« 


• Develop Proof-of-Concept Prototype 

• Implementation language Selection Issue 

• Support 3 operational systems 

• Future versions must be upward compatible 

• TAE Support Office created 

• 1st TAE External Review 



1982-84 


TAE 

10th UMf» 
Conf«r»no« 


• Four prototype releases between August '81 and Oct '82 

• C selected for implementation language 

• By 1982, 13 different projects were using prototype 
versions 

• November 1983, first operational system, Vl.O 


• New releases delivered in 1983 and 1984 


• Operational on VAX/VMS, PDF 1 1/RSX-l IM, Data 
General Eclipse 

• TAE ports into UNIX environment 

• TAE Support Office works with the user community 

• By 1984, 30 different user sites are recorded 
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1985 

TAE 

lOlh U—m 



Conference 


• Introduction to the Macintosh and^the arrival of 
GUIs with mice and windows 

• Arrival of first "low-cost" graphic workstations with 
windows 

• 5th TAE Users' Conference 

• ... And the fun begins 

- experiments with VT220 and VAXStation 100 

- the TAE Facelift phase 



1986 - 89 


TAE 

iQlh UMm 
Conf«renc« 


• Conceptual Description of a WorkBench in '86 

• Rapid Proof-of-Concept Prototype of TAE Plus in '87 

- SmaHtalk and X Windows 10 

• 6th Users' Conference ('86) and 7thUsers' Conference ('88) 

• Object-oriented language selected for Implementation 
language 

-- C++ or ubjective C? 

" Compiler Woes 

• Papers given at ACM Symposium '87, OOPSLA '88, NCGA 
'88, Xhibition '89 

• Two Prototypes in '88 followed by two beta releases in '89 


ft 
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• TAE Plus papers given at USENIX '90, MIT X 
Conference '90 


• Over 350 Beta Test Sites 


• TAE Plus V4.1 (1st Operational Release) goes to 
COSMIC in '90 


• 8th Users Conference hosted by JSC 


TAE 8th Users Conference 
Future Directions 

• Full Motif functionality support ? 

-- WorkBench support for all Motif objects 

- WorkBench support for Motif conventions/style 

- UIL support 

• Architect/Builder\NorkBenci\s 

• Integrate/add object builder into TAE Plus 

• Graph builder support 

• Hypermedia support 

• WorkBench improvements 

• Support object direct manipulation and object 
dependencies 


6/90 
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1990 

TAE 

mh llMm 



Conf^rene* 


• TAE Plus papers given at USENIX ’90, MIT X 
Conference '90 


• Over 350 Beta Test Sites 


• TAE Plus V4.1 (1st Operational Release) goes to 
COSMIC in '90 


• 8th Users Conference hosted by JSC 



1991 


TAE 

l«h Umi« 
Confer«fio« 


• Honorable Mentions for "Best in Open Systems 
Solutions" (FEDUNIX) 

• NASA Group Achievement Award to TAE Plus team 

• TAE Plus presented/demoed at several aerospace 
conferences and tutorial at MIT X Conference 

• TAE Plus Submitted as a candidate API to IEEE 1201 
Committee 

• V5.1 (with OSF/Motif™ toolkit) is delivered to COSMIC 

• 9th TAE Users Conference in held in November '91 


10 
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1992 

TAE 

lOlh Umfs 
C onf«r»no» 





• TAE Plus article published in The X Resource Journal 

• TAE Plus presented/demoed at CHI'92 and HCI '92 

• Over 500 TAE Plus V5.1 User Sites 

• TAE Plus V5.2 is delivered to COSMIC 

• Decision to transfer the technology...Why Now? 

• Planning the transition 



1993 


TAE 

lOlh UMr» 
Conf«r*no« 


• GSFC's TAE Project Management changes hands 

• TAE Plus article published in ACM's TOIS 

• V5.2 goes to COSMIC 

• Technology Transfer Agreement is finalized 

• TAE 10th Users Conference 

• Commercialization of TAE Plus 


IS 
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Future Directions 
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Successful User Interfaces 
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WK*^r^ 
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• diagram derived from Ben Shr>eiderrrun*t •Three Pillars of Successful Ul Design 
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/ Data eyslMiia 
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In Conclusion 

TAE 

lOthUeefs 



Confetenoe 
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TAE V5.3 Summary 

Don Link 

Century Computing Inc. 
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Introducing Century Computing 


A Our People 
A Our Company 
A Our Business 





A 47 Employees 
A Average of 1 2 yrs Experience 
A Expertise in C, C++, Ada 
A Over 50% with Advanced Degrees 
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Business Philosophy and Plans] 


* Focus on Installed Base 
A Emphasize Quality 
5 A Promote Customer Participation 
A Meet Customer’s Needs 
$ A Provide an Affordable Product 




Focus on Installed Base 


§i.; 
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Continue Excellent Support and Services 

• Technical Support Office 

• Newsletter 

• Users' Conference 

Make Upgrade to v5.3 Affordable 
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ugs 

tes 

QA Procedures 

’esting 

ice 

^[Emphasize Quality 

A Fix Known B 
A Beta Test Sil 
A New QC 3nd 
A Automated 1 
Ig^jjllll^te A Quality Servi 

— 



Group 
on Box 
Iroup 

Customer Participation 

A Electronic Suggest! 
A E-mail Discussion C 
A Users’ Conferences 
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Meet Customer’s Needs 


^ Guslomer Satisfaction Key to Success 

* Market Forces at Work 
A New Features 

A Better Documentation 
^ Competent & Available Technical 
Support 

* Technical Training Seminars 

* Consulting Services 
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Development Directions 


Truly Graphical Interfaces 
Direct Manipulation 

Rapid Prototyping and Iterative 
Refinement 

Non-Programmer Use 

Standards Compliance 

Integration with Other Tools 

Targeted Application Areas 


Questions and Answers 


Coming up: 


TAE Plus v5.3 
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TAE PLUSV5.3 


Don iJnk 

CenUiry Compuling. Inc. 

1 01 4 Wo8l StreeL Laurel MD 20707 

(301)953<J330 

Internet: (llInkQcJin.oom 


Development Directions 


A Truly Graphical Interfaces 
A Direct Manipulation 
A Rapid Prototyping 
A Non-Programmer Use 
A Standards Compliance 
A Integration with Other Tools 
A Targeted Application Areas 
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Graphics + Direct Manipulation | 

I v5.3 

a New Types of DDOs (e.g., 2-D mover) 
a Import of Graphics (e.g., TIFF) 

a Composite DDOs 
a Object Creation at Runtime 
□ Color Pixmaps 
□ Movable Items at Runtime 
□ Simple Graphic Decorations 
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iipuu 1 

71 f . ??nT 

A ^ A > J 

r ':*r :i f : ’OhJ: :\L-yy. 
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A Keys are separate 


dynamics 

A > A '-J 

A Mouse clicks on 

i: 1 f •: f i ; Jii;^ 

A J A J A ■ ^ A A 

keys generate 


events for DDO 

A- .j ^ y,j y.y.j a..,:J 

t-Mi] l 

A^--^ > ' > i A - ^ J A ^ 

A-^-_..J A."_J A^— A^.^..J 

V“-p'"/_L 'V V'- y v-^-‘-'"--‘" '■' ■■ 

1 E : r4A*?U| 1 

A > A ^ A j 


Composite DDOs 


Thermostat 



« -k- jXi AW8 uTb£'? ■ 


Auto Dashboard Under Design 


A 


Allows collections of DDOs to be treated 
as one unit 

Allows different types of DDOs on a 
common background 
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Rapid Prototyping! 

I v5.3 

a Automated Code Merge 

a GUI Scripting 
□ Addition of New Widgets 
□ Tool Maker's Workbench 
□ Workbench Productivity Aids 
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Autnmalai 


appi I 
code |- 

#1 I 
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Non-Programmer Use 


seBMiB" 
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VJ.O 

□ Extended Connections 

□ InteMtem Relationships 

□ Object Tempiates with Inheritance 

□ Composite Presentation Types 
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Stand ards Compliance | 

I v5.3 

a UIL Support 
a ANSI c 

□ Full Motif Widget Set 
□ Geometry Management 


UILSuppoi^ 

A Code Generation of UIL and Mrm 

A TAE Plus Applications without Runtime 
Libraries (Wpt, Vm. Go) 

A New DDO Widget 

A IncreasedPortability of Applications 

A Easier Access to Widget Resources & 
Callbacks 

a Easier Use of Non-TAE Widgets 
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U ANSI C Support | 

■!IM 

A Increased Application Portability 



, - ^ ■ 

irli 

A Improved Code Quality and 

Maintenance via Function Prototypes 



Integration with Other Tools 


v5.3 

□ Software Development Tools 
e.g., Energize, ObjectCenter 

□ U/I Design Tools 

e.g., style checkers/ advisors 

□ Usability Testing Tools 
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Targeted Application Areas 



Image Processing 
Geographic Information Systems 
Command & Control 


Summary of TAE Plus v5.3 


v5.3 

a 2-D Movers 

a Interviews 3.1 with Graphics Import 
a DDO Input 
a Composite DDOs 
a Runtime Creation of DDO Dynamics 
a Automated Code Merge 
a GUI Scripting 
aUIL and DDO Widget 
a ANSI G 
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Usability and Application Testing 


Jianping Jiang 
CTA Inc. 

Jim Hicinbo thorn 
CHI Systems Inc. 

Sue Adams 
Battelle 

Phil MiUer 

Century Computing Inc. 
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Data Systems Technology Division 520 
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Data Systems Technology Division 520 




Data Systems Technology Division 520 











Ill 


Data Systems Technology Division 520 



Operations and AVAILABLE DOCUMENTATION 

Data Systems 
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Data Systems Technology Division 520 



User Interaction Testing of the User Interface 







• Bad systems development starting with lines of code and no requirements or clear design 
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Human Cognitive Limits 




Cognitive Limits Extension Methodoiogy 




Perceived Need 
for New or Revisec 
Interactive System 


Describe 

Problem 


Proces§^ 

Flow 


Situation 

Analysis 

Protocol 















Overview of Mid-Section of Software Life-Cycie 
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User-tested 

software 
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1 1 . Revise and re-integrate 

1 2. Iteratively revisit steps 5 through 11 , as needed 



Tools to Aid Integrated Evaluation: 

The Intelligent Interface Construction (IICON) Evaluator 



• Supports distribution and re-integration of evaluation tasks, data, and results across sites 

• Aids Human Evaluator in composing recommendations for design concept changes 



AES 
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PNL 
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PNL 




AES Methodology for User Interface Rapid Prototyping 
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Consistent & Usable ATCCS SMI 







Commercial Style Guides 



Application Specific Style Guide 




Impact on Industry and Government 
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style Guide Contents 



Emerging Technologies 



F uture Directions 


W "g 

W « 
w tJ 


•22 M 

J5 ® 
D u 


130 


PA^L 







Outline 
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Note: demos available 




Motivation 
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June 16, 1993 


Overview 


i 



134 


^ppiicaiion VtUI interlace remains alive 
Script is "interlocked" with event handlers 
Script may control multiple applications 






taeperl 
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Note: taeperl may also be used as a GUI application language 




Example Script 
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Data Driven Objects 

Karl Wolf 

Century Computing Inc. 

Terry Bleser 
Century Computing Inc. 

Patricia M. Jones 
University of Illinois 
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Extensions to DDOs 
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June 16, 1993 



• Map application data values to graphical objects. 



141 


Entirely implemented within Wpt 


Plans for TAE Plus v5.3 
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June 16, 1993 
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new 
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Event handler is called 
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input (such as select vs. drag.) 



Extensions to DDOs 
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Runtime Creation of Additional Dynamics 
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June 16, 1993 



Heterogeneous DDOs 
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Future enhancements are planned. Terry Bleser will discuss some. 





WorkBench Details Panel (tentative) 



June 16, 1993 



Introduction of a DDO Widget 
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Open Issues 
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June 16, 1993 




Tenth TAE Users' Conference '93 





Future Directions for DDOs 
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DDO Structure 
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June 16, 1993 



Beyond Location, Size, and Angle 
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Text attributes 
Sensitivity of each attribute 




Multi-dimensional Dynamics 
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Tailored Input 
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June 16, 1993 




Tailored Input (cont’d) 
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drag and drop, collisions 



Creating DDOs 
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emantic attributes 



other Media 
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June 16, 1993 


Escaping Flatland 
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User Experiences with 
Data-Driven Objects 

Patricia M. Jones 

University of Illinois at 
Urbana-Champaign 


Department of Mechanical and Industrial 

Engineering 
1206 W. Green St. 

Urbana IL 61801 


TAE Plus User's Conference, June 1993 
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• Part of "pilot" course on 
Interactive Systems Design 

Application: Manufacturing 

Students' favorite 
Presentation Item: 

Discrete DDO 

Very flexible 

Utilized example in 
documentation on switching 
picture files dynamically 

Easy to use 

Fun! 
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Wish List 


Generate code for thresholds 
set for DDO’s 

#defme ITEMl_PICTUREl_THRESHOLD 10 

better yet: 

#define ITEMl.RED 10) 


Incorporate dynamic text into 
Movers (e.g., for AGV) 

In general, composite DDOs 
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New DDO: "Tracker” object 
for vehicle applications. 

User draws arbitrary path 
("static”), "dynamic" vehicle 
follows it. 
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Object Dependencies 


Craig Warsaw 
Century Computing Inc. 

Margi Klemp 
University of Colorado 
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Overview 
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June 16, 1993 



Enhancements to Connections 
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Static Layout vs. Dynamic Behavior 
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Current Connection Capability 
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Separate User Interface and Application 
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• An option would be most desirable, but we need to focus our development efforts 


Miscellaneous Connection Enhancements 
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Item-to-Item Connections 
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• Even without application knowledge? 


USING THE SPREADSHEET MODEL OF 
COMPUTATION FOR DEFINING 
OBJECT DEPENDENCIES 


PRESENTED BY 

MARGI KLEMP 
UNIVERSITY OF COLORADA 
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Using the Spreadsheet Model of Computation for 
Defining Object Dependencies 


Why the Spreadsheet? 

• Programming languages are difficult for non-specialists 


• The spreadsheet model has done more to make 

computing accessible than any development since 
Fortran (Clayton Lewis - New Approaches to 
Programming, 1989) 


• The spreadsheet model fits well with graphical user 

interfaces which can be viewed as intercommunicating 
objects 


• NoPumpG extends the spreadsheet model to control 
graphical interactions and animation (Lewis, 1987) 


• Software development projects at the University of 
Colorado are building on this model to define 
interactions of objects used for scientific visualization 
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Bg Color 
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Xorigin 
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Geometry Management Examples 


Assume the user resizes the panel: 

• Item B (rotator) changes size in proportion to the new 

window size 

B.Xsize = .2 * P.Xsize 
B.Ysize = .1 * P.Ysize 

• The position of B remains the same relative to the new 

panel size 

B.Xorigin = .1 * P.Xsize 
B.Yorigin = .05 * P.Ysize 

• Item E (button) remains the same size regardless of 

panel size. There are no formulas for the size cells 

E.Xsize = 50 
E.Ysize = 20 
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Geometry Management Examples (continued) 


• Items E - H (buttons) are always displayed in the same 

order but will be placed in separate rows If not fully 
visible on the panel 

E. Xorigin = .1 * P.Xsize 

F - H are positioned relative to the previous button 
We create an ordinary cell for the previous X distance. 

previous-diste = E.Xorigin + E.Xsize + spacex 

The formula for the X origin of button F is an if 
construct: 

F. XorIgIn = if(F.Xsize + previous-diste > P.Xsize, 

E.Xorigin, previous-diste) 

• Object visibility could be controlled by a formula. Assume 

that item D (graph) should be invisible If the panel X 
size is less that 180 

□.visible = if(P.Xslze < 180, 0, 1) 

• If an item on a panel were resized, the origin and size of 

surrounding items could be defined in terms of the new 
size of adjacent items 
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other Examples 


• Attributes can be propagated via formulas. To maintain the 
same background color for buttons E - H define an 
ordinary cell for the color 

Button-color = "red" 

Then use formulas to set the color for each button 

E. Bgcolor = Button-color 

F. Bgcolor = Button-color 


Note that the color could be set from a menu item, 
a text list, etc. 

• A checkbox (J) could control the visibility of workspace I 
l.visible = J 
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A Simpler Interface for the TAE WorkBench 


Panel resize options: 

• Resize an item ( or all items on panel) in proportion to the 

new panel size 

• Leave an item (or ail items on panel) the same size 

clipping where necessary 

• Group selected items maintaining sequential positioning 

within the group (create extra rows or columns as 
needed) 

Specify the options above via standard TAE interaction 
objects 

Automatically generate the spreadsheet Including formulas to 
define the selected option 
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Summary 


• The spreadsheet model of computation appears to handle 
many of the problems encountered by user interface 
designers in regard to object dependencies which would 
traditionally require a programming solution. 


• Formulas may become quite complex. A simpler interface 
could be used to define the behavior for the most 
commonly used scenarios. 
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Integration with Other Software 


Chris Barclay, Joseph Molnar 
Naval Research Lab. 

Ken SaU 

Century Computing Inc. 
Greg Shirah 

Goddard Space Flight Center 
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The Development of a Graphical User Interface 
to the Fault Isolation System Database Manager 


Delivered to the Tenth TAB User’s Conference 
June 14-17, 1993 


Christopher Barclay 
Joseph Molnar 

Information Technology Division 
Naval Research Laboratory 
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Enhanced knowledge database development and management 



Goal: Working Expert System 

• Reliability 

• Ease of Use 

• Robust 

• Data Management 

Method: 

• Empress 

Reliable Database 

Data Management Functionality 

• TAE 

Ease of Use 
Rapid Prototyping 
Intuitive Interface 
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Choose a selection: 

D a tab a se C on v ersion 
Print a Database 
Expert Knowledge Aquisition 
Work with a Database 
Create a Database 
Delete a Database 


i Help ; Quit 
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Wliat type of database is it: 
- Rules 
"" Tests 


Cun'ent Files: 

bugs I 

close.c ? 

compile*" 

fisdmpro*" 

fisdmpi'o.c 

fisdmpro.clog 


fisdmpi'o.h 


fisdmpro.mak 

fisdmpro.o 




Wliat is the database 
you would like to convert 


J[isdmpro.h 


Wliat is the name of 
the new file 




Convei’t 
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Move the mouse and click to enter values. 
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Internet: ksall@cen.com 



UIL Support and Mrm Code Generation 
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UIL is Motif’s User Interface Language 
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Advantages of UIL/Mrm Applications 
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Advantages of UIL/Mrm App. (cont.) 
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3. At this time, automatic merging of hand-edits to generated UIL when regenerating is still TBD. 

4. Can also add your own widgets by registering them with UIL, which is what we’ve done with DDOs. This will be covered in 
the v5.3 Guidelines for Adding a New Presentation Type. 

5. Dynamic Text is generated as simply an XmLabel widget in v5.3. 
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• Item-to-panel connections may only be available to Wpt 
applications. (TBD whether supported for UIL in v5.3.) 


UIL Generation 
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app.uid) using the uil compiler. 
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Mrmlnitialize (); 
XtToolkitInitialize (); 
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fprintf (stderr, "can’t open hierarchyVn"); 




int SetTopLevelResources ( arglist, title, 
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Sample UIL File (prototype) 
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XmNbackground = color_gold; 
XmNborderColor = color_black; 
XmNborderWidth = 2; 


XmNshadowThickness = 
XmNtraversalOn = true; 


I 
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XmNborderWidth = 1 ; 
XmNshadowThickness = 
XmNtraversalOn = true; 
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XmNbackground = color_beige; 
XmNborderColor = color_blue; 
XmNlabelString = ’Selection List’; 


i 


Os 


St 

4 
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XmNlabelFontList = font_alias_variable; 
XmNbuttonFontList = font_alias_ncenl14; 


! TBD panel mwm resources and other panel resources; See SetTopLevel Resources 
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